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(54) LOGICAL PATH ESTABLISHING METHOD, AND STORAGE MEDIUM 

(57)Abstract: ™,.,_ v 

PROBLj;M^TO BE SOL VED:.T6 'reduce the sequences"of acinic , control ; 

^^^^^^^p^^^^^ilh0;epnu^\ frame into a framed ^i;e., a'trknsfer 
^unit of inflation to perfdjfm'the link control and then adding the 
information necessary for establishing the logical path into the link control 
frame. 

SOLUTION: The peer-to-peer logical path is established in response to a 
setting command that is given from a host device 3-1 to an operation 
system FCU L When the FCU 1 establishes the peer-to-peer logical path, 
the information necessary for establishing the logical path is previously 
added to a link control frame via an information field and then sent to a 
standbay system FCU 2. Thus, the sequences of the link control frame that 
is carried out when the peer-to-peer logical path is established can be 
reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has.been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The logical-path establishment method of having the step which includes required information in the frame which 
is an informational transfer unit in a PPRC function at establishment of a logical path at this link control frame including the 
link control frame which controls a link in case the logical path between Peer-to-Peer is established. 
[Claim 2] The aforementioned step is the logical-path establishment method according to claim 1 which includes the link 
level control function of an establishment demand of a path, and the link control function of an establishment success of a 
path in the aforementioned link control frame. 

[Claim 3] The link level control function of an establishment demand of the aforementioned path is the logical-path 
establishment method containing the identifier of the identifier of an employment system, the positional information of PRA 
of an employment system, and a standby system, and the positional information of PRA of a standby system according to 
claim 2. 

[Claim 4] It is the logical-path establishment method according to claim 2 or 3 that the reason code which shows the setting 
information on the portion in which the error was made is included by the link control function of an establishment success 
of the aforementioned path showing the information on the PPRC path of a standby system in the case of normal termination 
in the case of abnormal termination. 

[Claim 5] The logical-path establishment method of a claim 1-4 given in any 1 term which has further the step which checks 
the justification of the information included in the aforementioned link control frame by the standby system. 
[Claim 6] The logical-path establishment method of a claim 1-5 given in any 1 term which has further the step which creates 
the information on the PPRC path by the side of a standby system based on the information included in the aforementioned 
link control frame. 

[Claim 7] The logical-path establishment method according to claim 4 of having further the step which includes the 
aforementioned reason code in the aforementioned link control frame in a standby system, and is notified to an employment 
system according to whether the information on a PPRC path having created normally, or abnormalities having occurred by 
generating of an error. 

[Claim 8] The storage which are the storage with which the program which makes a computer establish the logical path 
between Peer-to-Peer was stored in the PPRC function, and in which computer reading is possible, and the computer was 
made to include the link control frame which controls a link in the frame which is an informational transfer unit, and 
equipped establishment of a logical path with the means in which required information is made to be included at this link 
control frame. 

[Claim 9] The aforementioned means is a storage according to claim 8 which makes the aforementioned link control frame 
include the link level control function of an establishment demand of a path, and the link control function of an establishment 
success of a path in a computer. 
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DETAILED DESCRIPTION ~ 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the storage with which the program which the 
logical-path establishment method and a storage are started [ program ], especially makes the logical-path establishment 
method and computer in Peer-to-Peer connection establish a logical path by such logical-path establishment method was 
stored and in which computer reading is possible. 
[0002] 

[Description of the Prior Art] Peer-to-Peer Remote A Copy (henceforth PPRC) function is a synchronous copy function 
which prepares a standby system apart from the system currently employed, connects between mutual systems with an 
ESCON interface (I/F:Interface), and holds the equivalent nature of data between systems. Even when the data written in an 
employment system were copied to the standby system synchronizing with writing data in an employment system, equivalent 
nature was held between systems by the PPRC function and it becomes impossible applying an employment system 
according to calamities, such as a fire, there is little delay of the large release time by data missing, and the recovery of it 
becomes possible quickness and exactly. 

[0003] The file control (henceforth FCU:File Control Unit) used as an employment system and a standby system has the 
**** composition shown in drawing 1 It connects with the host equipment 3-1 which corresponds, respectively, and 3-2, 
and the employment system hCUl and the standby system FCU2 have a channel adapter (henceforth CArChannelAdapter) 
1 1, the central module (henceforth CM: Centralized Module) 12, and two or more pier remote adapters (henceforth PRA:Peer 
Remote Adapter) 13. CA1 1 is formed in order to perform external-interface control with corresponding host equipment 3-1 
and the channel (CHrChannel) 4 of 3-2. CM12 is formed in order to perform management of the resources in FCU1 to which 
this CM 12 belongs, or FCU2 etc. It is prepared in order that PRA13 may perform an interface control with the ESCON 
interface (ESCON I/F) 15, and a switch of the path between PRA13 in PRA13 and FCU2 in FCU1 is performed bv the 
ESCON director (ESCON Director) 16. 

[0004] ESCON A transfer of the information through I/F 15 is performed per frame (Frame). Although this frame is variable 
length, the amount of header unit has a common format, as shown in drawing 2 . As shown in drawing 2 , a frame consists of 
a link header (Link Header), information field (Information Field), and a link trailer (Link Trailer) Including the sender 
address, the receiving set address, and the link control field (LCF:Link Control Field), the link header is prepared in order to 
specify partner equipment to a switch. 

[0005] A frame is divided into the link control frame (Link Control Frame) which controls a link, and the device frame 
(Device Frame) which controls inter-frame I/O (I/O) processing. It is shown by LCF contained in a link header whether a 
frame is a link control frame or it is a device frame. Moreover, LCF also shows the detail of control as shown in drawing 3 
by the link level control function (Link-Level-Control Function). Among drawing 3 , ELP (Establish Logical Pa th) requires 
establishment of a physical path (it is called a physical path Physical Path and the following), LPE (Logical Path Established) 
shows an establishment success of a logical path, RID (Request Node ID) requires Node ID and IDR (ID Response) notifies 
ID and effectiveness peculiar to a node to RID. 

[0006] ESCON After the link of I/F 15 establishes a physical path, it is establishing a logical path (it being called a logical 
path Logical Path and the following), and enables I/O processing operation. In case data are transmitted to the standby 
system FCU2 by the PPRC function, the logical path must be established between Peer-to-Peer. The logical path used by this 
PPRC function is called PPRC path by the following explanation. Establishment of this PPRC path is performed by the 
command of host equipment 3-1. This command contains parameters, such as an identifier of the employment system FCU1 
which specifies which portion between the employment system FCU1 and the standby system FCU2 is combined logically, 
an identifier of the standby system FCU2, positional information of PRA13 in the employment system FCU1, and positional 
information of PRA 1 3 in the standby system FCU2. 

[0007] It is ESCON in order to establish a PPRC path. After establishment of the physical path on I/F15 is performed, 
between the employment system FCU1 and the standby system FCU2, the **** sequence explained with drawing 4 below 
will be performed. The same sign is given to the same portion as drawing 1 among drawing 4 , and the explanation is 
omitted. In drawing 4 , CA1 1 in the employment system FCU1 receives a PPRC path setting command from host equipment 
3-1 at Step si. At Step s2, CA1 1 in the employment system FCU1 notifies having received the PPRC path setting command 
to CM12 m the employment system FCU1. At Step s3, CM12 in the employment system FCU1 assigns PRA13 to which it 
corresponds in the employment system FCU1, and a PPRC path setup is required of this PRA 13. At Step s4, PRA 13 in the 
employment system FCU1 transmits ELP to PRA 13 in the standby system FCU2 by LCF, and requires establishment of a 
logical path. 

[0008] At Step s5, PRA 13 in the standby system FCU2 recognizes that the logical path was established. However, there is no 
recognition that it is a PPRC path at this time. At Step s6, PRA 13 in the standby system FCU2 transmits LPE to PRA 13 in 
the employment system FCU1 by LCF, and notifies an establishment success of a ronri path. At Step s7, PRA 13 in the 
employment system FCU1 transmits EID to PRA 13 in the standby system FCU2 by LCF, and requires the notice of 
information of the standby system FCU2. 
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[0009] At Step s8, the information on the standby system FCU2 which PRA13 in the standby system FCU2 transmits IDR to 
PRA13 in the employment system FCU1 by LCF, and holds within the standby system FCU2 is notified. At Step s9, it 
confirms whether the information on the standby system FCU2 which PRA13 in the employment system FCU1 received 
from PRA13 in the standby system FCU2 is in agreement with the information on the standby system FCU2 concerned, and 
if in agreement, PPRC path setting information will be created. At Step slO, PRA13 in the standby system FCU2 transmits 
RID to PRA13 in the employment system FCU1 by LCF, and requires the notice of information of the employment system 
FCU1. At Step si 1, the information on the employment system FCU1 which PRA13 in the employment system FCU1 
transmits IDR to PRA13 in the standby system FCU2 by LCF, and holds within the employment system FCU1 is notified. At 
Step si 2, PRA13 in the standby system FCU2 has recognition that the set-up logical path is a PPRC path, from the 
information on the employment system FCU1 received from PRA13 of the employment system FCUI. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in the sequence like the above, after making the logical path establish, 
operation which incorporates the information on the other party was needed, and there was a problem that multiple-times 
execution of the sequence of a link control frame had to be carried out as a result. Moreover, since it was the stage of Step 
si 1 which can be recognized that PRA13 in the standby system FCU2 is a setup of a PPRC path, the standby system FCU2 
also had the problem that the internal information for operating as a PPRC path had to be created, after Step si 1. 
[001 1] Then, this invention reduces the sequence of a link control frame, and aims at offering the logical-path establishment 
method and storage which can establish the logical path between Peer-to-Peer comparatively easily. 
[0012] 

[Means for Solving the Problem] In a PPRC function, in case the above-mentioned technical problem establishes the logical 
path between Peer-to-Peer, it can be attained by the logical-path establishment method of having the step which includes 
required information in the frame which is an informational transfer unit at establishment of a logical path at this link control 
frame including the link control frame which controls a link. 

[0013] The aforementioned step may include the link level control function of an establishment demand of a path, and the 
link control function of an establishment success of a path in the aforementioned link control frame. The link level control 
function of an establishment demand of the aforementioned path may also contain the identifier of the identifier of an 
employment system, the positional information of PRA of an employment system, and a standby system, and the positional 
information of PRA of a standby system. 

[0014] In the case of normal termination, the link control function of an establishment success of the aforementioned path 
may show the information on the PPRC path of a standby system, and, in the case of abnormal termination, the reason code 
which shows the setting information on the portion in which the error was made may also be included. The logical-path 
establishment method may have further the step which checks the justification of the information included in the 
aforementioned link control frame by the standby system. 

[0015] The logical-path establishment method may have further the step which creates the information on the PPRC path by 
the side of a standby system based on the information included in the aforementioned link control frame. The logical-path 
establishment method may have further the step which includes the aforementioned reason code in the aforementioned link 
control frame in a standby system, and is notified to an employment system according to whether the information on a PPRC 
?ath has created normally, or abnormalities occurred by generating of an error. 

0016] The above-mentioned technical problem is the storage with which the program which makes a computer establish the 
ogical path between Peer-to-Peer was stored and in which computer reading is possible, it makes a computer include the link 
control frame which controls a link in the frame which is an informational transfer unit, and the storage equipped with the 
means in which required information is made to be included can also attain it on this link control frame in a PPRC function at 
establishment of a logical path. 

[0017] The aforementioned means is good also as composition in which the aforementioned link control frame is made to 
include the link level control function of an establishment demand of a path, and the link control function of an establishment 
success of a path in a computer. Therefore, according to this invention, the sequence of a link control frame can be reduced 
and the logical path between Peer-to-Peer can be established comparatively easily. 
'0018] 

Embodiments of the Invention] Hereafter, the example of this invention is explained with a drawing. 
0019] ' ' ■ 

Example] One example of the logical-path establishment method which becomes this invention is explained. The file 
control (henceforth FCU:FiIe Control Unit) used as the employment system and standby system which can apply this 
example may have the **** composition shown in drawing 1 . Therefore, the system shown in drawing 1 is referred to in the 
following explanation. ~ 

[0020] In a PPRC function, establishment of the logical path between Peer-to-Peer is performed by answering the setting 
command made to publish from host equipment 3-1 to the employment system FCUI side. The information on the standby 
system FCU2 is also included in the parameter of this setting command, and when this parameter is unjust, the employment 
system FCUI needs to stop establishment of a logical path. 

[0021] When the logical path between Peer-to-Peer was established conventionally, the employment system FCUI and the 
standby system FCU2 needed to have recognition that it was a PPRC path, by two or more sequences, after establishing a 
logical path with a link control frame, respectively. On the other hand, in this example, the link control frame which 
extended information field is used. In case the employment system FCUI establishes the logical path between Peer-to-Peer, 
the link control frame which extended this information field is used, information required for establishment of the logical 
path between Peer-to-Peer is beforehand added to the link control frame, and it sends to the standby system FCU2. Thereby, 
the sequence of the link control frame performed in the case of establishment of the logical path between Peer-to-Peer can be 
reduced. 

[0022] Drawing 5 is drawing showing the link level control function which is included in the link control frame used by this 
example in addition to the link control function shown in drawing 3 . In drawing 5 , an id tab RISSHU PPRC path 
(EPP:Establish PPRC Path) shows the establishment demand ot a PPRC path, and PPRC path id tab RISSHUDO (PPE:PPRC 
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Path Established) shows an establishment success of a PPRC path. 

[0023] EPP consists of information field as shown in drawing 6 (a), and PPE consists of information field as shown in 
drawing 6 (b). EPP - the identifier (P-CU identifier) ot tne employment system FCU1, the positional information (P-PRA 
positional information) of PRA13 of the employment system FCU1, the identifier (S-CU identifier) of the standby system 
FCU2, and the positional information (S-PRA positional information) of PRA13 of the standby system FCU2 -- and in 
addition to this, it consists of information On the other hand, in the case of a reason code and normal termination, PPE 
consists of information on the PPRC path of the standby system FCU2, and setting information on a portion that the error 
occurred in the case of abnormal termination. 

[0024] It is ESCON in order to establish a PPRC path. After establishment of the physical path on I/F15 is performed, 
between the employment system FCU1 and the standby system FCU2, the **** sequence explained with drawing 7 below 
will be performed. The same sign is given to the same portion as drawing 1 among drawing 7 , and the explanation is 
omitted. In addition, the employment system FCU1 and the standby system FCU2 have a respectively peculiar identifier, i.e., 
a P-CU identifier, and a S-CU identifier. 

[0025] In drawing 7 , CA1 1 in the employment system FCU1 receives the setting information on a PPRC path setting 
demand and a FFKC path from host equipment 3-1 at Step SI. EPP shown in the setting information on a PPRC path at 
qVawing 6 (a) - the same - the identifier (P-CU identifier) of the employment system FCU1, the positional information 
(F-FKA positional information) of PRA13 of the employment system FCU1, the identifier (S-CU identifier) of the standby 
system FCU2, and the positional information (S-PRA positional information) of PRA13 of the standby system FCU2 - and 
in addition to this, information is included That is, host equipment 3-1 specifies using setting information which FCU and 
PPRC path he wants to establish. 

[0026] At Step S2, CA1 1 in the employment system FCU 1 notifies having received the PPRC path setting demand to CM12 
in the employment system FCU1. Thereby, CM 12 in the employment system FCU1 compares with its identifier the identifier 
(P-CU identifier) of the employment system FCU1 contained in setting information, and when it differs, it is taken as 
abnormal termination. Moreover, if CM 12 in the employment system FCU1 checks and does not exist [ whether the PPRC 
path exists and ] in the path which it is going to set up using the PPRC path information currently held to the internal 
memory, it updates PPRC path information. This PPRC path information is repealed at this time. 

[0027] At Step S3, based on the positional information (P-PRA positional information) of PRA13 of the employment system 
FCU1 contained in setting information, CM 12 in the employment system FCU1 assigns PRA13 to which it corresponds in 
the employment system FCU1, and performs a PPRC path setting demand to corresponding PRA13. Here, if PRA13 
applicable to the positional information (P-PRA positional information) of PRA13 of the employment system FCU1 
contained in setting information does not exist in the employment system FCU1, it considers as abnormal termination. 
[0028] In step S4, PRA13 in the employment system FCU1 creates logical-path information, and holds within this PRA13. 
The employment system FCU1 sends out EPP shown in drawing 5 and drawing 6 (a) with a link control frame to the standby 
system FCU2, and Step S5 requires establishment of a PFKC path. The FFRC path setting information from host equipment 
3-1 is stored in the information field of this link control frame as EPP. 

[0029] At Step S6, PRA13 in the standby system FCU2 receives the link control frame (EPP) published from PRA13 in the 
employment system FCU1 . At Step S7, it checks whether the information on the standby system FCU2 in the information 
field of the link control frame which PRA13 in the standby system FCU2 received from PRA13 in the employment system 
FCU1 is in agreement with the information on the standby system FCU2 concerned. Specifically, the identifier (S-CU 
identifier) of the standby system FCU2 in the information field of the received link control frame and the positional 
information (S-PRA positional information) of PRA13 of the standby system FCU2 are compared with the identifier (S-CU 
identifier) of the standby system FCU2 concerned and the positional information (S-PRA positional information) of PRA13 
of the standby system FCU2. 

[0030] At Step S8, if the comparison result in Step S7 is in agreement, PRA13 in the standby system FCU2 will create 
logical-path information. On the other hand, when the comparison result is not in agreement, processing progresses to Step 
SI 3 later mentioned with drawing 8 . In step S9, the standby system FCU2 sends out PPE shown in drawing 5 and drawing 6 
(b) with a link control frame to the employment system FCU1, and notifies a PPRC path establishment success. The PPRC 
path information created within the standby system FCU2 is stored in the information field of this link control frame as PPE. 
[003 1] At Step S 10, the employment system FCU1 receives the link control frame (PPE) published from the standby system 
FCU2, and it recognizes that establishment of a PPRC path was performed at the standby system FCU2 as directed. The 
PPRC path directed from host equipment 3-1 at this time is confirmed, and notifies completion of PPRC path establishment 
to CM 12 in the employment system FCU1 . 

[0032] At Step SI 1, CM 12 in the employment system FCU1 notifies that operation of PPRC path establishment was 
normally completed to CA1 1 in the employment system FCU1 in response to the notice of the completion of PPRC path 
establishment from PRA13 in the employment system FCU1. At Step SI 2, CA1 1 in the employment system FCU1 notifies 
what the PPRC path setting command terminated normally to CH4 of host equipment 3-1, and ends processing. 
[0033] Drawing 8 is drawing explaining a sequence when the comparison result in the above-mentioned step S7 is not in 
agreement. The same sign is given to the same portion as drawing 7 among drawing 8 , and the explanation is omitted. Steps 
S13-S16 are performed when the comparison result in the above-mentioned step S7 is not in agreement. At Step S13, PRA13 
in the standby system FCU2 notifies to PRA13 in the employment system FCU1 by the link control frame (PPE) which 
added the **** reason code which shows what establishment of a PPRC path went wrong to information field at drawing 6 
(b). At this time, the information on the portion which became the reason which cannot be set up as shown in drawing 6 (p) 
as information on an error is also added to PPE. 

[0034] At Step SI 4, PRA13 in the employment system FCU1 creates a sense byte based on the information notified from 
PRA13 in the standby system FCU2, and notifies failure of PPRC path establishment to CM 12 in the employment system 
FCU1. At Step S15, CM12 in the employment system FCU1 receives the notice of the PPRC path establishment failure from 
PRA13 in the employment system FCU1, and what operation of PPRC path establishment failed in CA1 1 in the employment 
system FCU1 is notified. 

[0035] At Step SI 6, CA1 1 in the employment system FCU1 notifies the abnormal termination of a PPRC path setting 
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command to CH4 of host equipment 3-1, and ends processing. Drawing 9 is the perspective diagram showing one example of 
a computer system. The computer system shown in drawing 9 may tunction as FCU 1 and 2 shown in drawing 1 . In drawing 
9 a computer system 100 With the directions from tnis soma 1 01 and this soma 101 which built in CP U, disk driv e 
equipment, etc. The mouse 104 for specifying the arbitrary positions on display screen 102a of the keyboard- 103 for 
inputting various information and a display 102 to be the display 102 and computer system 100 which display a picture on 
display screen 102a, external data **-SU, etc. are accessed. It has the modem 105 which downloads the program memorized 
by other computer systems. 

[0036] The program which it is stored in the portability type record medium of disk 1 10 grade, or is downloaded from the 
record medium 106 of other computers using the communication device of modem 105 grade is inputted and compiled by 
the computer system 100. A computer system 100 performs processing like the above-mentioned example based on a 
program. The storage which becomes this invention stored the program like the above, for example, consists of a record 
medium of disk 1 10 grade. The record medium which constitutes the storage which becomes this invention is not limited to 
portability type record media, such as a disk 1 10, IC card memory, a floppy (registered trademark) disk, a magneto-optic 
disk, and CD-ROM, and contains various accessible record media by the computer system connected through 
communication devices and means of communications, such as a modem 105 and LAN. 

[0037] Drawing 10 is the block diagram showing the composition of the important section in this soma 101 of a computer 
system 1UU. This soma 101 consists of the memory section 202 which consists of CPU201 and RAM which were connected 
by profile bus 200, a ROM, etc., a disk drive 203 for disk 1 10, and a hard disk drive 204 among this drawing. In addition, 
although illustration is omitted in drawing 10 , the display 102, the keyboard 103, and the mouse 104 grade are connected to 
CPU201. 

[0038] In addition, the composition of a computer system 100 is not limited to the composition shown in drawing 9 and 
drawing 10 , and may use the composition of various common knowledge for instead of. As mentioned above, although the 
example explained this invention, this invention is not limited to the above-mentioned example, and it cannot be 
overemphasized that deformation and improvement various by within the limits of this invention are possible. 
[0039] 

[Effect of the Invention] According to this invention, the sequence of a link control frame can be reduced and the logical path 
between Peer-to-Peer can be established comparatively easily. 
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DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 



Drawing 1 
Drawing 2 



Drawing J 
Drawing 4 



It is drawing showing the composition of file control used as an employment system and a standby system. 
It is drawing showing the format of a frame. 
It is drawing explaining a link level control function. 
It is drawing explaining a PPRC path establishment sequence. 

It is drawing explaining the link level control function used in the one example of the logical-path establishment 



Drawing 5 

method wnich becomes this invention 
[Drawing 6] It is drawing explaining the information field of a link control frame. 
[Drawing 7] It is drawing explaining the PPRC path establishment sequence in an example. 

[Drawing 8 J It is drawing explaining the PPRC path establishment sequence at the time of unusual operation in an example 
[Drawing 9] It is the perspective diagram showing a computer system. 
[Drawing 1U] It is the block diagram showing this soma of a computer system. 
[Description of Notations] 

1 Employment System FCU 

2 Standby System FCU 
3-1 , 3-2 Host equipment 
4CH 

11 CA 

12 CM 
13PRA 
15ESC0NI/F 
16ESC0N Director 
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mm\zm< 



(54) [589j©£*w mmrtzmttti&ixmm» 

(57) [ISKl] 

[HIM] *5^ia^«ili*a&t^B«B£#tW 

L, JtKWfSlifcPe e r- 1 o-Pe e rMlA* 

PPRCflygfcfcWC, Peer- to 
-Pee r|BkOWl/«*«4-r4Rfc:. ffifS^feiM* 

n-A' 7 U-A W9?tvyu-)V7\s—MZ 



WWJICSIJS PPR C/*X*tti/-1ry xtM^Tia 



^ M11 : <tt • 



1 

! [ 



; at) 



SwikrRI) I HOST j 



0 



0 



tt 
-UrtcP 
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-34 513] 



immil PPRCHWBfctJWC Peer-to 

-Pee rm^m^x^m±t^mz. 

? K/I^n y h o-;i/7 r y ? y a ymf^xaMitfL 
ft<?) 'J 3 y f- n-;l/7 r y ^ y a y JIIB'J >^ 3 

y h u-iv? \s-uz^it>h N i iBKcoi&gm 
[ff*JI3 ] mW^x<m±m^ 'J y^wny 

hD-;l/77y?y 3 yfi. Sffl^yx-rAcTD^giJ^ 
Sffl^XrACOPRACOftHtiffg, m^yXfAtO 
te£55'HW#«S yXfA^ P R A<0&SfSf8£#t^ 

;U7 t y? y a >li, iE^T^^iMi^iU^XT a 
COP P RCycx<oflMBt*L»«»TO*^ttx5- 1 

{i3fBacof6av^5|4^. 

^lSfSf8tC*^^T, ^JS^yXxAfflScOPPRC/^ 
[|**B 7 ] PPRCA7 coffl HbtfEfSCffrfc-CS 
y ? :? y h Q-/U7 A£-£#>-Cif ffl^T.rA'Vil 

[H^s] ppRcwsttiv^T. ayb'i-^i; 

P e e r - 1 o - P e e rJ5<ffiSLr<Z*tt&.Zit&7 

nfy&tfmiztitzayv^-mfrm^mzsm 

yfcofflmzTio 'jy^3yhn-^7iy-A$-g-y)$ 
■t. WJy??yh D-;i/7 p-A^na^-^coiii^ 

^*fll*£**>$tf4*R£«l*fc. KttJgfle. 

ij y ? y h n-;1^7 r^va y&tf 
A7.CDi££|£E»JC9 ij y ? 3 y ho-/P7 ry?y 3 ^ 

f^eyy?3yhn-;i/7i/-A£-£#>$-£.g> > n^JS 

8ffimolB1i«#:. 



[000 1] 

tA'teif^fttCfSO , mzP eer-to-Pee rjft* 

•T4. 

[0002] 

[»«]Peer-to-Peer Remot 
e Copy (OT. PPRCI:fo)iill IfflL 

C0y^rA^$rESCON-f y?7x-X ( I/F : I 
nterface) fc.fc D«KU yXfAltf-^ 
<^E«t*«m-4 P3SBS03 £-»fl8T* § . P P R 

s x- ^iH*fc i 4*«fc«IBiSI8l«»I 

4. 

[0003] sm^x^M.mww^^'r^b^i 
yr^mmm. mr. fcu : f i 1 e cent 

rol Un i thfo) li. WilfHl fcjjr$-*D&* 
***t4. gffl^FCUl&tX#^FCU2*± x * 
«»i&f4*XMgl3-l. 3-2fc«KS*rC:fe 
0. ***fVTrT9 (lXf\ CA:ChannelA 
d a P t e r tWo ) 1 1 . 4»* i E>'*a-;P (JUT. C 
M : Ce n t r a 1 i z e d Modu 1 etf?) 1 

2mfmL<wTVTi-YTy?? axr. pra : p 

eer Remote Adapterif 1 31 

#t4. CA1 lfcL *8W-4jfcXhigB3-l, 3_ 
2«9-?-**A' (CH:Channel) 4b.C09[%My 

?7^-xmm'ft0tzMzWLVL>iVi:\^h. CM 12 
ii, C1C0CM1 2jMR i f4FCU lX{iFCU2^K 
*0^^£fBfc*>fcStt&*i'O*4. PRA13 
}i x ESCON4 y^7x-X (ESCON I/F) 

1 5 fc<o>f y^7x-^M«*ff a>tftfc»tt^iiTtJ 

9. FCUlfl<7)PRA13£:FCU2F*K9PRA13 
t<7)ffi<r)^X<7)ty*)mZ-\±. ESCONf-(l/^^ (E 
SCON Di rector) 1 6fci Offfcfl^. 
[0004] ESCON I/F 1 5 5rtf-UdSf80|£ 
SlStt, 7y-A(Frame)fflrff;bW. ^07 

i^-a(4, nnB5fi-c»4*«, ^ym\m2£jicm 

-All yy?\7^(Link Header) fc, 

#7 -f — ;U K (Information Fiel 
d) t. Vy? hU-y (L i nk Trailer) 
fc*>^4. 'Jy^-^ll SWIWITK^. 3WI 
^arHi^^SlXU y^ay hn-^7-<-;UK (lc 
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FiLink Control Field)5:M, 

[00 0 5] 7^-Ali % 'jy?^5-ffa 'Jy?n 
y h D— ;P7 ]s—2* (Link Control Fr 
ame)t 7l^-A^c?)Aa}^ (I/O) i^^Mffll 
^ff?fA'^7l/-A(Device Frame) 
hlzftfttytih. 7V-J±tiK Vyfayhn-jiyu 

'yy^tixlLCFT^tlh. X. LCFte s >jy 
?UK;Uaybn-jU7Ty?i/3 > ( L i nk-Le 
vel -Control Function) \,z£ 

m3iz*i-£o%m<7)mmb^-t. i3«f> elp 

(Establish Logical Path)li 
ll^U(Physical Path, 

m^xkWo ) com$.zm$n. lpe (Log i ca 

1 Path Established) l&lfom^XCO 
H&lLiR9)£^L. RIDfRequest Node 
ID) I4/-KI D£g#U IDR ( ID Resp 
onselliRI D(C*tLT7- KItfr<7) I D fc£$H± 

[0006] ESCON i/Fi5oyy?ii tti 
^XZmtLLtzmz. Wmty^ (Logical 

Path. ot. mm^xk^o) £mitt&ztx\ 

mCU2lz7-?*m.i-hmzi±. Peer- to 
-Pee rmTl&W-SXt>m±ZtlX\>^rtltf%L>% 

w ^ppRcmmx-mm-tmrn^x^. amm 

mxitPPRC^xbmo , ZOPPRC^xemti. 
(i. *xhmw.3 - i<F>n-7yYlzX.*)tfhiih. z.<n 

Sffl^FCUl fc#H^FCU2^C7)if 

<mft*wm\izw&%*$:h frz^fetzmmF c u 
i vrnm-* p c u 2 ^wm^ , g fcui 

f*K9PRAl 30&BtP8. #M^FCU2|*I<9PRA 

[0007] ppRcm^aattifcftfctt, esc 

ON I /F 1 5 ±TO«ffl-'«OIBb5qf *><ife»tc 
31 FCUlt ttflffi F C U 2 k <?MX\ IZ®4 
t2k£.MWt&mi'—!ryxi:ftoZklz%&. H4 

04fcfcV^T, XtvTs 1 ) TfcL jfffl&F 
CU1|*)<DCA1 1*>\ **M§B3- 1*>4,PPRC 
^SJgnvyKfcSfttt*. XTvTs2)X-ii. M 
ffl^FCUljfyOCAl l# s PPRCyUgga?^ 
H Zgtfmttz Ik*, gffl $ FCUI PWC M 1 2 £ 
jlfltS. Xf77s3) Ttt, ilffl*FCUlrt<0C 
M 1 2 *>\ igffl& FCUI (*J(7)K^-f |> PRA 1 3 SrfM 
C1C0PRA1 3£PPRC/\-*!£££g:£-3- 
Xf7/s4) Sffl^FCU 1F*)<7)PRA1 
3fr\ #^FCU2|^OPRAl 3(CLCFT'ELP 



[0 0 0 8] Xt-v?s5) Tit. #$U&FCU2ft<7) 

prai 3#. mm^xi)m$.ztitzzk£i$m-z>. 

L*»U C^jftTJi, PPRC^x-e£>l>i:V^Igff| 
U&H. X-r-y7°s6) T'fct f*«BRFCU2rt<DPR 
A13fr\ Iffl^FCU lftyDPRAl 3£LCF"C*L 
PEfclBtlU ronr iM'xcOlti^Sriffiartl.. 
^f-/7s 7) -Cli.s jffflj&FCU lftyDPRAl 3 
* { , #$^FCU2flc7)PRAl 3tCLCF"CE I D£ 

1*«»F.CU2<0flBB»D*S*ti. 
[000 9] Xf77s8) TJi, #iiFCU2rtW 
PRAI 3* { . Iffl^FCUl^PRAl 31ZLCF 

x'lDRzmmt. ww&Fcu2ftX'&mLx\^w 

«SFCU20tiB8£jfflar*&. Xf77s9) XU. 
Sffl^FCUl^PRAl 3fr\ #^FCU2rtO 

prai 3£r>%v^tzn®%Fcu2(Dffimii i m$i 

&®£FC\J2<mmk-$Cthji*gfr£j-3: »/7L, 
-StLTlvWf. PPRC^RjeflHItmftt*. X 
T7/s 10) t'{±. fiSFCU2^PRA13 
*\ jlffl&FCUl|%DPRAl 3CLCFTRIDI 

teEL. affl^F c u i nmmmmi-th . xf7 

7*s 1 1 ) Ttt. jfffl^FCUlf*J<7>PRA 1 3#, # 
S^FCU2f*)c7)PRAl 3fcLCFT'I DR^gl 
U Sffl^FCUlrt-C^LTl^^ffl^FCUlO 
fflfRtriiSlf S. XtvTs 1 2 ) T'(±. tifFCU 
2rtOPRAl 3(i, lffllFCUl(7)PRA13H 

^m^tzmmm c u 1 oflWBJ: o . sssfifcifts 

a't^p P RCrtXX'h6k^oWM*fto. 
[00 10] 

immmtxok-t&mm] mom!/ 
-i-yxxu. nm^ximfL^xa^m^m^mm 
zm&tswiftff'jKmkz*). msm£.vy?3*hu 

-)V? U- Atf)S— Jr yx &MkW2ffi L& WUffc £ 
fcV^V^RBWfcofc. X. fffli^FCU2[tyDPR 
A 1 3#P P RCy«^»src*4 4: Bit?* 4^ 

^f77s 1 1 ) ommx'httz*). #^fcu2I4 

Xf*/7s 1 l ) VMlzPPRC^XkLxmftt&tz 
&<r)ftmin*fc&L+£liK\f%^j:Uk^offi&i>b 

[ 0 0 1 1 ] Z1X\ *«WJ4, y^ayb n-;l^7 
l^-Ac7)i/-^yxSrM^L. itifSWfS#tcPe e r- 
t o-Pe e rBk^Wi^^tfMli&lf difctO-C&S 
»^ll4Si^V8Ett«IE**!ieW" h w i: * @ Vjb 

[00 12] 

tisi^iB^f s^c^g] tmpmmt. pprc 

tSfgCJD^Ts Peer-to-Pee r ^^WIX 

*WLtz>mz. mk<m&&®x°h h^v-uz^ v 
yrcofflmzn o u y ? 3 v hn-;w7 u—as:^. 
WJyfzyy- u-ivy v-Hzmw^xomMz^; 



[0013] l5IB^-f-/7°{±. >tX0>«4R*0><J y? 
<r> o y 7 a y y u-ivy r y 7 y 3 y s-ffife i> y? a y 

yXTACDt&55tJ7% affl^^XrAOPRAcofigff 

[0014] mV^<?M3L®8)V> Vy?ayb n-/i/ 

p prc ^zmm*immi<?)®mz.7- 
mcDfs.%.tffflz*tm&3-}*z$A,x'h&\ l \ mm 
mvjyt^ybvt-ivyv-Mz-s 

1 0 0 1 5 ] um'wt&mi. mvjytzyvn 

u-cfcfto. nm^x^SLtmt. ppRcmoflwg 

f-Ate fcv^Tffie 'J y y* 3 y h o-^7 1^-A(c-^46T 

[00 16J±E<OiHI»is PPRC«ffifc*iVvc N 3 
y^x—flZP e er-to-Pee r ftkOf&S^Xfc 

m±zv&7u7yj>tfmtiZtit:3yvjL-mm 
mmx-h&yu-Mz. v>?<wmiftoyy?zi 

yh 0-^7 A iSUy^3yhu-;u 

[0017] iWE^Stt. 3^ta-^C, A'XCOSli 
S^<7) ij y 7 1^4, 3 y j> o-;i^7 r^ya y&tf^ 
7.<95I4j£;>jtf) yy^ayh n-^7 r y 7 y a > £m 

my9-3yv<a-)i7\/-Mz$)t>^hm®.b ix 

i>AW U-yX, *WflfcJ:War, yy73yho-/U 
7 l—ACD^-y-y* U lfclSWIB*(CPe e r 
-to-Peer BlOSWP«0«4*fT d - 1 

[00 18] 
[0019] 

im&m xmiizKhmmMm&iimpy-'mm* 

«KR^rAi:*i7r>f;HiJ«86iI (OT, FCU : 
File Control U n i t tWo ) fi. Ml 
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[0 0 20] PPRCUffifcfclvc, Peer-to- 

mjmFcuimizffifz-tmm^ywzjmLx 

FCU2tf>flBIK>-££;lvC:fe*h 

®mf c u 1 iftm>KMtiLi*±'? 

[0021]t&fe, Peer-to-PeerKII 

fcu 2(4, ^yyy-rjyhu-^y-A-ci&Jl^ 
ximiLitimz, mWi^-yyxizx^xppRc 
nxx-fohi^mmz^n'miffo'itz. zmzn 

yhQ-;P7y-A£fflV>&. IMFCUl*5Pee 
r-t o-Pee rm<7)WmrSX*m±tZ>mz. Z<r> 
\nm?< ->V Y £&§g LtzVytoyV u-tVy y- A 
£&fflLT\ Peer-to-Peer^^Ui?) 
HitififB^rflHR* U > 7 3 y h 0-^7 \s-Mzf>tb 
f*Jnl/CfcWt» «fflURFCU2(Ci8$. CfUcJ:^ 
Peer-to-Pee r |lltf)!&S>K7.05i;fcOgHCfi : 

3 u y? 3 y h p-;P7 1^-Acoy-y-yT. £>-f<r 
ttfx-Zh. 

[0 022] 0514, ll3^-rUyi?3yho-;U7 

yyyvBy&nt. xmrnnx-m^hvyrzyhv 
u-Mzistixi vy? ukjvz y h u-fv? r 
y?issy£*k-tmxb&. HSfcfev^, xx^7'u 

7yaPPRC;«(EPP:Establ ish P 
PRC Path) ii. PPRCA*Xc7)5|±g^$:^ 
U PPRCA'XXX^^J-yyaH (PPE : PPR 
C Path Estab 1 i shed) (4, PPRC 

[0023] EPPJi, H6 (a) (Cij<*J: 3 fcflH87 
PPEJi. 06 (b) IzvktXo* 
flH87^-;H<*»4>*S. EPPIt ilffl^FCUlcT) 
MM? (P-CUiSS'J^) . IffllFCUl^PRAl 
3c7){iamfB (P-PRAfiStfIS) . ^<S^FCU2 
com^ (S-CUl)Sff) N fi^FCU2(7)PRA 
1 SCO&Mm (S-PRAfflJWMB) . &t/**>flMf 
*8*»4>**. flfi^. PPE{4, IE«*7^ 
«^4^«»FCU2<OPPRC^X<OflM8, Sl^PS 

I. 

[0024] PPRC^XZmiLi-ltlMZlt. ESC 
ON I / F 1 5±"C^I*«/«^)lli*«ff *>*lfcftfc 
3ffl^FCUli:#lS^FCU2t<0^T\ 

SfflmFCUlSt^#«|^FCU2(i, ^ 
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EP*>. P-CUSB3!Kf&tfS-CU» 

[00 2 5]H7fc*$WC N Xf-yrSl) Sfffl 
jRFCUl|*W>CAl **HStt3-l*»S>PP 

rc ;tx»5SB£atf p p r c A-x^msgfif gttro 

PPRCyWOfftgffifRfcJi, 16 (a) KjjrfE 
P P k Rttfc. iijMF C U 1 tf)|l8!FP ( P - C UHSQ 
T) , j^^FCUlWPRAl 3*>fiWjJfg (P-P 

RAffiafiHB) , wm^Fc\}2<7)m^ (s-cvm 

WFP) . H1I^FCU2WRA1 3^fflflHB« (S- 

pRAaat»ii) . av-e^ftflis^in*. 

0. #XHeK3-Ui» if^FCUfcPPRCAX^ 

[00 26] Xf'v7S2) TJ4. jlffliRFCU 1 ftff) 
CA1 l# s affl^FCUll^cOCMl 2fc, PPRC 

*xist%m&mmtt:zbiimat&. tut* 

*L STOFCUlflCDCMl 2tt. RjgflHRfc***! 
S^fcFCUlOWjiFF (P-CUflBM?) fc, g# 

X. 3UMFCUl|*|c7)CMl 2J4. rtaw^Ufcftfc 
Ltftft.PPRcmflHRtcfcOv Rfeti^fcr*^ 

XfcP PRC>N-X*ftMEtTV^V^3&^^f-x >y ? 
U ^ftLTV^imifPPRCA'xtffgSrlSffL'Cfc 

[00 27] 7.r>y7°S3) Ttt. jlffl&FCUlfl<7) 
CM1 2#, K3gflH8K*4#L4affl*FCU10PR 

ai 3^&sffifs (p-PRAfiawig) tat^r, 
sffl^FcuiF^coiiti-rspRAi 3*m%x. m. 

S-fftPRAl 3fc*ftTPPRCy«8ft«R*tff 

a. »3feflMBfc:*i<i*3iffl3fiFCUi<oPR 

Al 3?)fiBtiffg (P-PRAffiatit$8) fc^SI-iP 
RAl 3jW»8SFCUlrtfc^UfcWitf, 

[00 28] Xtv7S4) T14, Sffl^FCUl^ 
PRA 1 3fr\ »N°7.ffifg£ffr£U icOPRA 1 3 
rtTfiM*t*. Af77S5) Ttt, affl^FCU ltf 
#«»FCU2fc:yy^3>'hn-;P7P-A-CH5a 
t/H6 (a) £SrtEPP£j*tf}LT. PPRC^XO 
5SiSrS*-tl.. hn-^7U-A<7)tf 

87 4 -/wfchu tf^hSSBs-ia^tappRC^c 
xaSflHfc^EPPiiLTtSttSfiTV^. 
[0 0 2 9] XT77S6) T'i4. fti*FCU2rt«0 
PRA13*\ TO&FCU 1F*J<7)PRA1 3fr^Mf 

Ztiti oyfayt u-jvy u-A (epp) £ swr 

4. Xf7/S7) TI4. f#ffi^FCU2rtc7)PRAl 
3*>\ aHH*FCUlrt«PRA13A»4>SttRofc'J 

F C U 2<0ffif8#£ii#18m F C U 2 Offi$8fc— IfcLT 



3 y b o-;P7 P-A ?)fl!$B7 * K ftcoWfflgk f c 
U2iDHS"J7 (S-CUiW!HF) Atm«SFCU2<0 
PRA13^ftBffif8 (S-PRAftBffi*8) -t. SIS 

F C U 2 Vim=F ( S - C UUJSfF ) 
FCU2^PRA1 3<7)iaatffg (S-PRAfigffi 

[0030] Xf7rS8) T'(4. Xf77"S7) T<0 
Jt*ra*#HRL"Otfltr. #«^FCU2rtiOPRA 

TS13) J^tt!. Xf7TS9) Ti4. f#$U&FCU 

2 fr\ Sffl^F c u i >j y 9 3 y V u-iV7V-J>.x* 

msmme (m fcsrtpPEisaju pprca- 

AOffifg7>f-^KtC(4, #«KRFCU2rt"CffJ«Ufc 
P P RC A'Xfif$g#P P E fc LTtStt£flT Wh . 
[0031] Xf77*S10) T14. 3WBRFCU1 
*>\ «MB»FCU2*»4>«tf$*l3t , J^3yho-^ 
(PPE) *®t»0. «^9fc#«»FC 
U 2 (3 P P RCm«0«4A«ff*)<tfe C *B»T S . 
C<^jStT*X b^B 3-1 frhffirsZtitz P P RC7"? 
Zl&r®bZtl. II^FCUl^CMl 2(CPPR 

[0 032] XT77S1 1 ) Tli. Sffl^FCUl|*| 
CDC Ml 2#, IUFCUlrtWPRAl 3*»4>c^)P 
PRCA'7.5|i^7^jl»^tT. Sffl^FCUl|*| 
COCA 1 1 UPPRC^'XSIiOil^jEm^T Lfc 
Xx-/7°S 1 2 ) -Ctt. 1MFCU 
1|*|C7)CA1 1*« % **higa3- 1C7)CH41CPPR 
Crtz.mfezivyb'tfjE%;mTUzZt$m%\L. m. 

[0033] 1814. ±!£Xx>y 7*S 7 ) TOtttSSSH 

SiBJ{4 i il«&-ri > „ ^f77S 1 3 ) ~S 1 6 ) {4. ±!B 
Xf7 7-S 7 TWifc!R|g«*«HR LT Vvfirv ^fc© *> 
ft4„ Xf7/S13) "Ci4. #^FCU2F*|C0PR 
A 1 3*\ P PRC^tfWAj&SfcJRUfci . 
7^-;l/h'^06 (b ) tc^t*&aia-F^ffjBL 
it 'J ^ y hn-/i/7 (PPE) CiOaiffl^ 
fcui^prai 3 djiftrf 4 . p p Etc 
t4. x5-WflH8kfC. 06 (b) fc^tJ:a^ ^ 

[00 34] Xf77S14) T14. Sffl^FCUl^ 
OPRAl 3*\ #«*FCU2rt^)PRAl 3*»4>il 

F C U 1 |%7)C M 1 2 (3 P P RC /*XffiLCO$&iffla 
•fl. XT7/S15) Tli. Sffl^FCU l^CM 
1 2*\ Sffl^FCU IrtOPRAl 3^A>C0PPRC 
>««4ifeK«oatt*S(t]R 0 . Sffl^F C U 1 rt^C 
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aii icp p rc Kmmmtfm. uzz. t mm 

[0035] Xf v7S 1 6 ) T'fi. jlffl^FC U 1 ft 
COCA1 1#>\ *^M6B3-lf)CH4fcPPRCy« 

T'£>ft. H9t*-t3ytrj«.-^^fAii. 0i£^ 
-TFCUl, 2fcl/C*!ll&U#ft. B9fcfcwt, rjy 
tjL-^i/XfAlOOIi. CPU*Fr4X7V747 

mwM&nmittti&i o 1 . *«cgsi o 1*^0^ 

O^M® 10 2 a±(cB*£Sqcfft'r <r *7* 
W102. 3yea-^yXfAl 0 0 <7)ffi$g 
fcAa-TftfctfXO*- *-]* 10 3. T^X7*W 1 0 
2<7m^Smi 0 2 a±<^t<7)ftM£f^£-f ft£#>(7> 

yo- K-tS* r A 1 0 5 SvTtl. . 

[ o o 3 6 ] 7^ -x? 1 1 o mmmmimi&mzmm 

$*Lft*\ tfA 1 0 5^<7)3lfi^S2:^oTfl!J03y 
ti-^<7)|5^^#:l 0 6frt>y^ya-VZtlZ>yn 
fyUi. nyfjL-^^^AlOOtATJ^^ny 
AM^Siift, nytWi/^fAloolt 7o^ 
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